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ABSTRACT After irradiation of the tantalum target with rapid protons the 
rare-earth elements were, by chemical process, separated from 
it and thereafter, chromatographically, the thulium fraction°- 

The spectrum of the conversion electrons was investigated by 
means of a "ketron", which process js described in detail. As 
a result four lines were discovered which are represented on 
igure 1 and the values are given in table 2. Table 4 shows the 
values of the Siborg (Seaborg?) tables on neutron deficient 
thulium,jpotopes. Figure 2 gives the conversion iines b, c and 
a of Tu and table 3 gives the relative intensities of the 
conversion transtion lines hy # 1248 keV. Figure 3 records the 
possible scheme of the decay of Tu . Figure 9 shows the curves 
Card 1/3 of the D group of the conversion electrons of Tul T and table 4 
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gives the test results with thems table 5 gives the comparison 
of the test value K/L with the theoretical one in the case of 
Z = 68 and hY = 207,5 keV. A comparison was cerried out of the 
test and the theoretical values of the half-decay period with 
regard to the -transition 207 keV (table 6). Table 7 and fi- 
gure 6 record the same curves and values for group C. Table 8 
shows the tt.coretical interactions Ly : L I t Liy 3 ‘¢ at 
various characteristics of the level 264,2 keV Zit table 9 re- 
cords the calgulated and the experimental data for determining 
the characteristic of the paves 264,2 keV of Er167, The possible 
¢ scheme of the decay of tu167 is represented by figure 7. Figure 
8 and table 11 show the curyes and the experimental data of the 
conversion electrons of Tu165, Table 12 gives the relative in- 
tensities of the conversion transition lines hY= 77,4 keV, and 
‘ in tables 13 and 14 the test ralation K/L is compared with the 
theoretical one for various multi-fields. Figure 9 shows the 
possible scheme of the decay of y165, Table 15 shows the inten- 
si ty of the  -rays and of the transitions in the decay of. 
Tu 5, On ‘figure 10 the conversion electron curves of My 166 are 
Card 2/3 represented: a) - first series of measurements, b) - second one 
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speed up:.4 the maximal value 
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ABSTRACT? The spectra of the conversion electrons of two lutetiva prepa- 
rations were investigated. One of them was obtained from 4 tan- 
talum target wall which had peen irradiated by protons in the 
course of 3 months and the other one from a target which had been 

irradiated .n the course of 1 1/2 hours. The neasurenents of the 
first preparation began weeks after the jrradiation and lasted 
nalf a years those of the second one began 3 hours after the se- 
paration and lasted 2 months. In the first case the chromato- 
graphic separation took piace one week after the jrradiation and 
in the second case 30 hours after irradiation. 
> stable isotopes! Lut?) and Lui76, Table 1 show 
Card 1/4 deficient lutetium {aotopes according to published date, 


g the neutron 
where 
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the conversion electrons according to the half-decay period. 

are divided into 3 groups (150 - 200 days, 8 days and 2 days)! 
1.) Conversion electrons of lutetium isotopes with a half-decay 
period of 150 = 200 days. 

On table 2 the authors represented their values of the energy 
and the relative intensities of the conversion lines of the first 
group and in figure 1 the spectrum of the conversion electrons. 
Table 3 records the comparison of the test relations K/L and 

Ly I (L I + L.) with the theoretical ones for various multifield 
and table 4 récords the comparison of the experimental data 
K-L with the theoretical ones for various 2. Figure 2 shows the 
possible scheme of the bu T4 decay and figure 3 shows the scheme 
of the Lu'73 decay. Table 5 gives the comparison of the relative 
intensities of the -rays and the conversion electrons hy 

for the transition 8,7 keV is assumed a8 5,7). 

2) Conversion electrons of lutetium isotopes with a half-decay 
period of 7 - & days. 

The conversion lines of the 4 week isotopes were noticed in the 
speotrum of the preparation of a lasting 48 well as 8 short 
jrradiation. Figure 4 represents the spectrum of the conversion 
electrons of the lutetiun jsotopes with T ~v § days. Table 6 
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gives the energy and the relative intensities of the conversion 
lines of the lutetium isotopes with T~ 8 days and table 7 gives’ 
a comparison of experimental anu calculated relations K/L and 
(Ly + Lyq)/Lqqy- 

3.) Conversion electrons of lutetium isotopes with a half-decay 
time of ~ 2 days. 


These conversion electrons were only observed in the spectrum 
of a shortly irradiated preparation. fable 8 shows a compariaon 
of the energy and the relative intensities of the conversion 
lines observed in the lutetium pre aration with the energies and 
the intensities of the lines Yo! 9, Figure 5 records the 
storing and the NY »169-deoay in the lutetium preparation with 
short irradiation. On table 9 the authors state the conversion 
lines of the lutetium isotopes discovered by them with Twv2 
days and on table 10 they give a comparison of the test relatiors | 
K/L and Ly + Ly / Ly with the theoretical ones for the transi- 
tion 84,3 keV. fable }} records a comparison of the experimert- 
Card 3/4 al data of the difference K - L with the X-ray values. There 
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pp. 962 - 965 (USSR) 


ABSTRACT? The spectra of the conversion electrons of the erbium and hol- 
mium fractions were investigated by means of two lens spectro- 
meters. These fractions had ‘been won from tantalum which was 

irradiated with the energy of 660 MeV. 


TS) The spectrum of the conversion electrons of a one day iso- 
tope was investigated in several series as long 48 the source 
dia not decay. After 24 hours, after the elimination of the 
source, the spectrum manifested itself as shown in figure 1. The 
nalf-decay period for the lines which are given in table 1 lie in 
the domain of 25 to 30 hours which justifies the assumption that 
all lines of table 1 belong to one isotope. The comparison with 
Card 1/2 published data shows that the observed activity is probably con- 


APPROVED F : 
OR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3" 


"APPROVED FOR RELEASE: 03/13/2001 


The Spectrum of th 


nected with Br!60, It 
th round and isomer 
prio0. 


2.) The ho 
-lense spectromete 
first one containe 
fore the decay curve 
was again cleaned} f 
after 25 hours the 
agreed with the period 5 
measurements 
The total view of 

on figure 2. Table 
fication. There ar 
which are Slavic. 


Le 


e 2 tables, 


ASSOCIATION: Leningr 


(Leningradskiy 


AVAILABLE: Library of Congress 


APPROVED FOR RELEASE: 03/13/2001 


e Conversion Electrons of Ho 


was shown in 
ic states is obtaine 


Imium fraction was investigated by me 
Two prepar 
d besides Ho 
s have a complicat 
iret the erbium fra 
pure holmium Ho 
»3 + 0,2 hours. 
in energy intervals 0 
the obtained electron 
2 records tle line energies and their id enti- 


ad State University ime 
G08. universite 


CIA-RDP86-00513R000411910002-3 


160 48-7-7/21 
earlier works that Ho °°An 
d from the decay of 


ans of a two- 
tions were investigated: The 
160 an admixture of pri60, there- 
ed form. The second source 
ction was eliminated and 
the intensity of all lines 
Moreover 4 series of 
200 keV were carried out. 
spectrum is represented 


5 
f2- 


2 figures and 5 references, 3 of 


ni A.A. Zhdanov 
+ imeni A.A. Zhdanova 


) 


CIA-RDP86-00513R000411910002-3" 


"APPROVED FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R000411910002-3 


Nene Lee yey BS, 


48-7-8/21 
AUTHORS: Dzhelepov, B.Ses Zhukovakiy » N.N., Nedovesovs V.Ge, Shchukin, 
G.Ye. 
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ABSTRACT! The y-radiation of pul??? 154 was investigated by many scient- 
ists, but the complexity of the ¥ -spectrul and the great in- 
terest shown to the nucleus of Eu! 22 induced the authors to re- 

peat tne inygshigetion of the -Sfectrum of the isotope mix- 
ture of Eu ’ by means of an improved "electron". The con- 
ditions of this work are described. The form of lines and the 
graduation according +o energies are showm on figure 1 and the 
experimental curve of the spectral sensitivity of the "eleotron" 
is shqEg 9B figure 2. The experimental curve of the y-spectrum 
of Eu ; is represented on figure 3. According %+° the taking 
into account of the dependence of the form of lines on the ener- 
gy (figure 4) the y-spectrum, after drawing off the vbasis, is 
decomposed into individual components. Figures 4 to 7 record 
such & decomposition for the sections bs = 1400 to 2250, 

Card 1/2 2800 to 4000, 000 to $000 and 5000 to 6300°Gs. cm. The aummary curve 
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(the sum of the individual components represented by thin lines) 
on the whole agrees within the statistic limits with the experi- 
mental points. The obtained energy- y -lines and their relative 
intensities are given in table 1 together with the data of other 
authors. The difference in the intensities in certain domains is 
to be explained by 4nexact work of the “electron” under its old 
morgane conditions. The last works performed with the source of 
u 


prought about 4 considerable clearing up of the isotope 
decay of Bul92 and Eu 54, but it was not yet possible to con- 
struct a final scheme of the {sotopes. The values 
on the relative intensities of the x h were obtained 
by the authors, togethe 
make it possible to determine the multifields of the 
tions (table 2). There are 2 tables, 7 figures an 48 references, 
6 of which are Slavic. 
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pp. 973 ~ 977 (USSR) 


ABSTRACT Figure 4 records the fundamental data on the decay scheme of 
ag!'O collected hitherto. This york determined the relative in- 
tensities of 12 y -lines of Ag» whereby it was made possible 
to check the balance of the intensities on the jndividueal levels 

as well as to determine the mu} fifields of a number of transi- 
tions. The yr -radiation of Ag was investigated by means of 

a Fores gaitte with improved focusing and an "el otrat which 
utilized the emitted electrons. A silver chip of 7,6 & weight 
acvivated by neutrons served as source. The measurements were 
carried out 3 months after the preparagion of the source. The 
total view of the | Galatea of Ag’ 0 is represented on figure 
2. After eliminatio of the background the spectrum was decomposed 
into its components which {4s shown by figures 3 to 5 for the 
gections 2700 - 3500, 3400 - 4200 and 5200 - 6400 GS. ce 

Cara 1/2 yr -lines were determined in the y epee her: The resulting 
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PERIODICAL! Izvestiya Akad. Nauk SSSR, Ser- Fiz., 1957» Vol. 21, Nr 1s 

pp. 978 - 984 (USSB) 

ABSTRACT? The radioactivg isotope tie? possesses the possibility of ‘a 
concurrent 8 -8 -decay. It lies petween two staple isobars 
whose charge differs py two units: caii4 and Sn'go- This decay 
is fully described and .reference 4g made to work” done in this 
field by other authors. The radioactive isotope In! 4 possesses 
two isomers with half-decay periods of 50 days and 72 gegonds. 
The 50 days isomer 43 converted to its ground state In! 4 vy 
emitting either a -quantun with the enerey of 192 keV or & 
conversiog glectron. The authors further give 4 survey of data 

_ on the In decay and report on the work done py other authors 
in this field; where it was for the first time reported on po~ 
sitrons. In order to estimate the intensity and the Limiting 
energy of the positrons the authors used as source an {ndium 

Card 1/2 foil covered by aluminum as reabsorber. The g-spectrum of 
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PERIODICAL: Izvestiys Akad. Nauk SSSR, Ser. Fiz-, 1957; Vol. 21, Nr 7, 
pp. 985 - 986 (USSR) 

ABSTRACT: The relative intensities of the Seas of the 49 days iat 
were determined by means of a "ri ron" under new test condi- 
tions. The figure shows the distribution of the emission elec- 
trons according to H? (after drawing off the background ) . The 
peak values corresponding to the 4 -lines of In''4# 191, 556, 
772 and 1300 keV are distinctly to be seen. tf has to be noted 
that in the study of the -spectrum of In''4#for the first 
time, by means of the "“ritron", a -line - 191 ke¥ so soft 
for this apparatus was investigated. In this domain of energy 
we did not possess any point on the curve of the spectral sen- 
sitivity. In order, to obtain this point, the authors used the 
preparation of In'14® the course of the investigation is fully 
described and explained. The separation of the spectrum was 

Card 1/2 carried out by means of the standard individual lines. The re- 
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sult of the analysis is given in tle table and the table values 
are described am explained in d@etail. There are 1 figure, 1 
table and 2 Slavic references- 
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PERIODICAL: Javeatiya..Akad. Nauk SSSR, Ser Fizes 1957, Vol. 21, Nr 7> 
pp. 990 - 1001 (USSR) 


ABSTRACT: RaC is a decay product of radium and practioally the entire 
‘rigia" part of the radium- -spectrum belongs to it. Radium 
is a radioactive fundamental substance and serves as standard 

in metrology: Therefore the interest taken by the acientists in 
the investigation of this spectrum. The RaC spectrum 4g 80 con- 
plicated that new details are discovexed in it with every im- 
provement of the experimental method. 35 lines are hitherto 
known of it. The energy of the \yr-quanta is most accurately de- 
termined by means of the spectrom of the conversion electrons 
and the relative line intensities are vest determined by means 
of the spectrum of the emission electrons. 4 & radium in form 
of the salt RaBr enclosed in 24 glass ampules 4 - 5 mm in dia- 
meter and 40 mm in length. The aupules had been placed in 4 
Card 1/3 boxes of copper foil 50 Bm thick (figure 1). The preparation was 
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On the Deoay-Scheme of bu! (0 skheme raspada Lu 
Izvestiya AN SSSR, Seriya Fizicheskaya, 1957, Vol. 21, Nr 12, 
pp. 1573-1575 (USSR) 


The spectrum of the conversion-electrons of @& lutetium-preparation 
which was separated from hafnium obtained in the deep splitting 
off on tantalum was here investigated. Some conversion-lines 
whose intensity decreased during a period of 7-8 days were ob- 
tained. The obtained value of the half-decay period and the 
taking into consideration of the genetic connection between 
lutetium and hafnium permitted clearly to ascribe this conversion-~ 
lines to lutetium 171. The lutetium-preparation separated from 
Hafnium wes many times weaker than those directly separated from 
tantalum. Therefore the most intensive and most favorably situated 
conversion-lines were determined in the former. Thus it may be 
stated that the transitions with hv = 75,8 and 90,6 ke¥ and the 
non-identified conversion-lines E, = 56,6; 57,9; 62,3 keY, which 
were found in the spectrum of the lutetium separated from hafnium 
belong to lutetium 171. The inverse fact, however, may not be 
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I.MeRogachev (State University Leningrad) with the aid of a 
Yens-spectrometer. The M-11,3 line is badly visible, as it lies 
near the Auger-eleoctron~-lines L-MM and L-NN. There are 1 figure, 
1 table, and 5 references, 4 of which are Slavic. 
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YITLE; y-Hodoscope (y7-Godeskop) 
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pp. 1580-1582 (USSR) 


ABSTRACT: In 1951 the author suggested a method by which it was possible 
to attain a progress in y-spectrometry. This device was given 
the name of y-hodoscope. It wqs constructed and partially in- 
vestigated by 0.V.Chubinskiy in the State University Leningrad. 
The operation of the y-hodoscope: y-rays illuminate a thin 
cellophane target and liberate recoil-electrons from it. Ina 
homogeneous magnetic field these electrons move on spiral lines. 
On their way they pass three rows of Geiger-counters. Every row 
consists of many counters, every counter is connected with an 
amplifier and a neon lamp. All lamps lead to the table. In those 
cases where a triple agreement among the rows exists, the table 


which counter and in which row reacted. The circle (a projection 

of the spiral line upom the plane lying vertical to the magnetic 

field) can be reconstructed according to three points. When the 
Card 1/3 magnetic field is known, 49 and the corresponding projection 
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of the electron-velocity onto the plane lying vertical to the 
magnetic field, Yprojection’ can ve found. When the height of 


counter is not great the electrons only little deviate from this 


plane and Vprojecticn prevtically coincides with the electron- 


velocity v» In this manner the electron-energy becomes known. 

Besides the point of intersection of the reconstructed circle 

with the target, i.e. the point of origin of the recoil-electron, 

can be found. When this point is connected with the point where 

the source is, the narrow limits for the angle under which the 

recoil-electrons are liberated can be determined. But as its 

energy is already known, the energy of the y-quantum can also 

be determined. This is the peculiarity of the spectrometer: 

according to every coincidence the energy of the y-quantum 

causing it can be determined. The formulae for the plane case are 

given here, In order to obtain an optimum field for a given 

energy, tuning shall be made to the recording of the hard 

y-rays and thus 4 correspondingly large magnetic field shall 

be selected. The difficulties occurring with the y-hodoscope 

are pointed out; 1) The electrons must pass 3 rows of counters. 

By the scattering occurring in this connection an error in the 
Card 2/3 determination of hy occurs. This manifests itself in the fact 
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that the observed lines look blurred. 2) The second error 
in the calculation of hy lies in the finite dimensions of the 
counters. There are 2 figures and 1 reference, 1 of which is 
Slavic. 
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AUTHORS: Dzhelepov, B. 5. , Zhunovakiy, 
Pec sees Cheeta tenes 


TITLE: New Data on the ¥ -Spectrum of 
ay le4 
sp! *4) 


PERIODICAL: 
pp. 1614 - 1616 (USSR) 


ABSTRACT! 
(referenc 
sp'<4 


was metallic 
1,5 6 and a total activity of 
measurements the age of the 
carefully investigated were 
8 = 2500 # 3300 Gs.cn 
1) t 


4.) 


hy = 603 keV and 646 keV. 2.) 
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In order to give a precise determim tion of the earlie 
1) data on the relative intensity of the 

the authors made new investigations 
of sp'24 in the elotron under new 
regard to light intensity and dissolving 
antimony, activated by neutrons , with 


premrations 


he elotron could not su fficiently sharply separate the 
The hard range H 
cm in which the authors discore 
where the intensity of those decreased with 3 
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r obtained 
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more favorable conditions (with 
power). At their disposal 
a weight o& 

Cu. At the veginning of the 
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Mhe soft range of the 
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ih 48-12-5/15 
New Data on the ysSpectran of Sb 


he curve of the spectral sensitivity of the apparatus under the 
new conditions (reference 2) permitted precisely to determine the 
values of the relative intensity of all Yo-lines of gple4d 
Three yr -lines hv = 603, 646 and 723 keV were, as earlier, de- 
termined in the observations. whe precisely éeternined values of 
the relative intensity of the yp clines are given in a table, as 
well as the multipolarity of some -tran3itions cabulated by 
the authors on the basis of own observations of the intensity of 
-lines and the data by Zolotavin and others (reference 3) on the 
relative intensities of the K-conversion-lines of sp124, The schene 
of the decay sp'24 is given. It igs bused on the data collected 
until May 1956 (references 3 and 5) which were more precisely de- 
termined here. Regarding the multipolarity of the transitions it 
ig shown tht it may with certainty be assumed that the levels 
603 and 2295 keV have the characteristics 2 and 3°. ‘the charac- 
teristic of the other levels is less certain, partially because 
of she possibility of a doublet-structure of the lima hy «= 646 
and 723 keV. A comparison with other even-evyen nuclei shows that 
the two-quanta oscillati on-excitation 0 e in the range 1320 
keV (EX/E¥ Fv 2,2) must forma triplet 0 a*at, Of these 3 possibili- 
ties the characteristic 2 must be ascribed to the level 1326 keV, 
Card 2/3 as a ) a transition 1326-* 0 and b) a transition 2295 1326 (line 
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ASSOCIATION: 


AVAILABLE: 
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hy #969 keV) of the type E 1+ M 2 ios observed. The data on the 
lines 646, 1047 and 1450 key give rise to the assumption that the 
level 1248 keV ia of type 4°. In the last chapter the balame of 
the intensities ig investigated. It is showm that in case that the 
levels 1248 and 1326 keV possess the characteristics 4 and 2° and 
belong to a triplet, the probability of a P-decay of sple4 (whose 
original state is of type 3) muut almost be equal in these levels. 
There are 4 figures, 2 tables, and 6 references , 5 of which are 
Slavic. 


Radium Institute -im. V. G. Khlopin AS USSR. 
(Radiyevyy institut im. V. G. Khlopina Akademii nauk SSSR) 


Library of Congress 
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AUTHOR DZHBLEPOY, 3.8. PA - 3247 
TIPLE Resenance Soatting ef 9’- Rays by Huolei. 


(Resonansneye russeyaniye7 -luchey na yadrakh .-Russian) 
PERIODICAL Uspekhi Fia.Nauk, 1957,Vel 62,Nr 1, pp 3 - 48 oe 
Received 1/1957 Reviewed 8/1957 


ABSTRACT As nuclei have excited states just like atems, the pessibility 
ef such a scattering is ebvieus, but experiments carried eut in 

this directien were successful enly frem 1951 enwards.On the 
eccasien ef excitatien by a slewing dewn apectrum, 96 amall a part 
ef the tetal spectrum is able te take effect because ef the anall 
width er ef the level that resenance excitatien oan be datermined 
enly from such pecendary phenemena a6 the fermatien ef isemeres of 
long life and the fine structure ef oress seotiens ef (7 n)(7 oP) 
and (Ft) -reactieons. Like in eptics exocitatien by the f -radia- 
tien ef nuclei ef equal kind weuld be ebvbus, but the difference 
in energy between the impinging and the radiated quantum, which is 
preduced as a result ef the transmission ef mementum te the nuc- 
leus and oan be disregarded in eptics, is in this case very 9en- 
siderable cempared te the width ef the energy level st medium en- 
ergy (ef up te 6 Mev), se that the twe energy bands hardly ever~- 
lap. The Deppler effeot ef heat metien, it is true, increases the 
cress section abeut 2e times, but fer a further increase ef ever- 

Card 1/2 lapping the fellewing means had te be employed: 1) Heating ef the 
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AUTHORS? Dzhelepov, B. S., Corresponding kember of the 20-h--15/51 


AN; USSRy Kraft; 0. Ye., Precbrazhenskiy, HB. K. 
TITLE? A Study of the p* ~ Decay of Hol6 (Issledovaniye @* — raspada v Ho6°) , 


PERIUDICALYDoklady AN SSSR, 1957, Vol. 116, Mr h, pp. 58145€3 (USSR). 


ABSTRACT! Tho authors investigated the holmium-fraction, which was separated 
from a target irradiated by protons with an energy of 660 MeV. The 
active substance was deposited in a thin layer on a cellephane with 
a thickness of 17u4. The authors ascertained from a measurement of 
the electrone spectrum of holminm the lines corresponding to the 
transitions 197 + 53 287 £ lo; 545 4 205 652 + 203 730 + 203 87h + 253 
974 + 25 and 1315 + 30 keV. The half life of these lines amcunts to 
4,5 to 6 nours, The conversion electrons corresponding to the transi= 
tions 196; 2983 539; 648; 730 18763 967 keV appertain to the isotope 


Hot? which has a half life of 5,3 hours, For these reasons, they 6, 

conversion spectrum of the sample is probably due entirely to Ho ° 

According to the measurements of the authors this spectrum consists 

of a composite curvee The Curie diagram of this spectrum is also given 

here, This diagram shows clearly four components of the pt. spectrum. 
Card 1/3 The maximum energies and the relative intensities of these components 
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are given, The half life is equal for all components of the spectrum 
and amounts to 5,6 £ 0,7 hovrs. From an analysis of the results obtai= 
ned here two problems arise: 1) To which of the holmium isotopes apper= 
tains the positive radiation? 2) By what process are these positrons 
produced? Are they actually a result of the B* . decay or are these 
positrons corresponding to a pair conversion of the corresponding 
transitions? From the considerations of the authors the following 
springs’ Because of the fact. that the B® spectrum with a half life 

of 5,6 hours was observed from_a source, which was separated from Er 
after 5 hours, the assumed Ho* is obtained from Er* just like Ho™®, 


(H* denoting an unknown holmium isotope). 2) The fact, that the ratio 
55 +f5.~ from both. sources is equal, speaks in favour of a convirn= 
730 

cing similarity not only of the periods of Hot6° and Ho’, but also of 
the periods of Er“©° and Er*, The fraction of Erbium, which had been 
kept for llo hours after the separation was used in an additional ex= 
periment, which furn3«hed the same results, The greater number of 
electrons. is probabiuy coming from the B#~ decay of HoT , The mass 


difference between Hote and py¥& amounts to a value of not less than 
2920 + loo keV. Further details are given. 
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* AUTHORS : Grigor'yev, Ye.P., Dzhelepov,3. S., Corresponding 
ember of the AN SSSR, Zolotavin, A. V., Kratsikx, 3., 


, = 


Preobrazhenskiy, B. K., Yanchevskaya, I. S.; 


TITLE: fhe Conversion Spectrum of Ho 160 (Konversionnyy spektr Ho 160), 
PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp- 53 - 56 (USSR) 
ABSTRACT: The present paper investigates the conversion spectrum occurring 


in the radioactive transformation Er160 yol60 pyt6°, The spectrum 
was investigated by means of a spectrometer with a double focus- 
ing ; The conversion apectrum is homogeneous in both fractions: 
Erl60 does not produce any conversion electrons and all the 
electrons belong to the Hol60, The results of the investigations 
of the conversion spectrum are given ina table. The intensity 
of all the lines observed decreased in a period corresponding 
to the half-value period of the investiguted fractions: 29 hours 
in the case of the erbium fraction and 5 hours of the holnium 
fraction. On measuring faults something is said,too. The general 
form of the conversion spectrum agrees with an cvarlier discov- 
ered form (reference 2). Moreover, sone new facts could be ex~- 
plained, which permit the determination of the decay scheme of 
the Ho 160; The lines Ly+Lyyz,Lyyz.M and li of the transition tak- 
ing place in the Hol60° were observed with 60 KeV. The decomposit- 
ion into the components makes it possible to determine the re- 
Card 1/2 lative intensity of the lines. The relationship Ly:bLyyz:byzq * 
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= 0,2:1, i1:1,0 determined by the authors for the transition 
86,4 keV confirms the multipole property E 2 of which.The 

line E, = 99,3 keV discuszed in a preparatory paper (reference 
2) was identified as the L-line of the transition 107 keV 

by the authors. Moreover the K-conversion line of this transit- 
fon was found.The conversion line of the transition 298 keV on 
the K-shell is a narrow doublet with AE~ 1 keV. Further 
particulars on these new discovered lines are given.The data 
given here and the data on the decay of the Tb !°°(references 
7,8,9,1011,12)oan be used as fundament for the construction 

of the decay scheme of Tb!6° and Hol60.Such a scheme is illust- 
rated by a graph. There are 3 figures, 2 tables, and 12 refer- 
ences, 5 of which are Slavic. 


ASSOCIATION: Physics Institute of the Leningrad State University im. A.A. Zhdanov 
‘Fizicheskiy institut Leningradsxogo gosudaretvenno- 
60 universiteta im. A. A. Zhdanova). 


SUBMITTED: September 13, 1957 
AVAILABLE: Library of Congress 
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21(7) PHASE I BOOK EXPLOITATION gov /1101 
Dzhelepov, Boris Sergeyevich, and Leon Kanfmanovich Peker 


Skhemy raspada radioaktivnykh yader (Decay Schemes of Radioactive Nuclei) 
Moscow, Izd-vo AN BSSR, 1958. 780 p. 6,000 coples printed. 


Sponsoring Agency: Akademiya nauk SSSR. Radiyevyy institut. 
Resp. Ed.: Yu. V. Khol'nov; Tech. Bd.: R. 8. Pevzner. 


PURPOSE: This book is for nuclear physicists and specialists in radio chemistry 
- who are concerned with the nature and mechanism of radioactive decay, isotope 
formation, or nuclear radiation. 


COVERAGE: The present publication incorporates all information available on decay 
schemes to the end of 1957. The 256 decay schemes include those of many odd- 
odd isotopes in the domain of deformed nuclei with A=150 — 190 and A>) 222 which 
were rechecked and constructed or essentially changed to correspond with modern 
conceptions of the unified shell model about the nature of rotational and vibra- 
tional levels. If a mucleus has several low levels which are excited only by 


nuclear reactions but not by processes of radioactive decay, only those levels 
Cera ¥/2 
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including experimental data concerning the decay of radioactive nuclei, obtained 
in the years 1953-1957. Data are included on the values of Spins, magnetic 
dipole and electric quadrupole moments of stabled nuclei, obtained in the same 


Abstracts", 7-10, No. ous, 1953 - 1956. Data about alpha-spectra of heavy 
isotopes (beginning with Re) are taken from the original papers as well as 
from the survey by Perlman and Rasmssen (Alpha-radioactivity. Handbuch der 
Physik. Springer-Verlag, Berlin, 1956). Data about levels and their life 
time, obtained by the method of coulomb excitation, are given in the survey 
by Alder, Winter, Huus, A, Bohr, Mottelson (Rev. Mod. Phys., 28, No. 4, 1956), 
The euthors express thanks to G. Dranizina, D. Varshalovich and N. Bonch- 
Osmolovskaya for assistance in preparing the book, 


TABLE OF CONTENTS: None given 
AVAILABLE: Library of Congress : rotten 
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DZHELEPOV, B., SHESTOPALOVA, S. and UCHEVATKIN, I. 


——. 


"On the 2450-3400 keV Region of the RaC Gamma Spectrun,/'"" Nuclear Physics, 
Nexxfx Vol. 5, No. 3, Feb 1958. North Holland Publ. Co., Amsterdam. 


D. I. Mendeleyev Research Indt. of Metrology, Leningrad. 


Abst: Five new RaC y-lines are reported of higher energy than those know 
heretofore. 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3 


nd ZHUKOVSKIY, N. ¥. 


152,154 
"On the Gamma Spectra of Aglt®, spi2 and Eu~’ ial 


Huelear Physics, Vol. 6, No. 5, p. 655, 1958. Nor th Holland Pub. Co., 


with improv 4 
Abstract: The elotron, a pecoil electron gamra spectrometer i up eda, 152,18 
focusing properties, was used to atudy the gavma radiation from Ag’’”, Sb and Eu’?“* 


Radium Inst., Acad. Sci. USSR, Leningrad. 
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DZHELEPOV, B. S. and ZHUKOVSKIY, N. N. (V. G. Khlopin Radium iastitute, USon Acad. 
Sci. Leningrad) SHESTOPALOVA, &. A. and UCHEVATKIN, I. F. (D. I. Mendeleyev 
Research Institute of Metrology, Leningrad. 


"Gamma-Ray Spectrum of Radium in Equilibrium with its Decay Products," Nuclear 
Physics, Vv. 8,3 (1958) (North-Holland Publishing Co., Amsterdam) pr. 250-%0. 


Abstrect: Results are described of an investigation of the radium gauma-spectrium 
in equilibrium with its decay prdducts, based on recoil electron measurements in the 
energy range 150-2530 keV. Fourth-Four gamma-lines have been observed, and their 


relative intensitites and the number of quanta per disintegration determined. 
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AUTHORS: Grigor'yev, Ye, P., Dzhelepoy, B. S.. 40.22 -2-2/17 
Zolotavin, A. ¥V., Kraft, QO. fe., Kratsik, B . Peker, L. Ke 
1 
TITLE: The Decay of gp! 60 and 4! 60 and the Level Scheme of ay 
"6 
(Raspad ap! 60 i Ho! 6° i skhema urovney Dy £5 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya. 1958. 
Vol. 22, Nr 2, pp. 101-125 (USSR) 

ABSTRACT: Radioactive mp '60 was here obtained by irradiation with 
slow neutrons of chemically pure (99 99j¢) Tb,0z- The 
position and relative intensity of 19 lines was carefully 
measured in the conversion spectrum. The decenposition 
of the known line 963 + 966 keV into two components as 
essentially new. The relative intensities of the 
~transitions were obtained by means of 4 division of the 
line areas through the corresponding photceiectrix 
absorption factor. The values were becaus¢ of the 
absorption of the Y=rays corrected in the source itself 
and at the walls of the cylinder, as well as because of 
the absorption of the photoelectrons in *he target and in 

Card 1/3 the slits of the counter. The odtained relét:ve intensicies 
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The Decay of gp | 60 and 460 and the Levei Scheme of by 28 4B. 22..2-0f°7 


of the Y-lines in the spectrum of photoelectrons are ir 

the range of +20% in agreement with those sf references 

5 and 6. The measurements of the conversion spertrun show 
that the seft component is twice as weak as the hard one. 
The multiplicity of these transitions apparently i: equal 
and between the intensities of the )=lines the same rela*:on 


: : ‘ 1 : 2 
must exist. - Radioactive Ho 60 was obtained ty irradiation 


of a tantalum target with protons with an energy of up to 
660 MeV. The erbium and holmium fractions were chromato. 
graphically separated from the target. In the conversion 
spectrum all conversion lines of Ho 9 that had been 
obtained in reference 8 were also confirmed here and many 
new ones discovered. It is shown that the transitions to 
the upper levels are permitted ones. The smali number of 
positrons (one positron) per decay is explained by the fact 
that at the low decay-energy the K-capture is dcmirsting. 
When the decay to two upper levels 1s considered permitted 
K/s" can be determined according to the tabies by Zweife. 
(ref. 10). The values 5400 end 400 thus obtained are very 
high, consequently a considerable part of all conversions 


Card 2/3 of Ho! 60 must take place by way of K-capture, In the 
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1 4 
and H and the Level Scheme of Dy 4£8-22-2-2/,: 
second short chapter the determination of the multi- 
plicity of transitions is shown and its results are iver 
in the form of a table. - In the third chapter the schene 


1 
of the py oO -aevois is treated. A level scheme of py ‘60 


was here compiled with the use of all experimental data, 
theoretical considerations and the analogy with the 
neighboring nuclei. This scheme in the best manner 
corresponds to all data. All arguments confirming this 
scheme are given here and all facts contradicting this 
scheme or focts which cannot be oxplained are enumerated. 
There are & firures, 12 tables, and 19 referenres, 8 of 
which are Soviet. 


Fizicheskiy institut Leningradskogo gosudarstvennogo 
universiteta im, A. A. Zhdanova (Institut? for Physics 
in the Leningrad State University imeni A. A. Zhdanov) 


Library of Congress 


1, Terbium-Decay 2, Terbium isotopes (Radionctive) 
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AUTHORS: Dzhelepov, Be S., Precbrazhenskiy, B. K., 48-2202 -3/77 
Rogachev, I. M., Tishkin, P. A. 


TITLE: The Conversion Electron Spectrum of the Dysprosium Fiaction 
(Spektr konversionnykh elektronov disproziyevey fraktsii} 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya. 1958. 
Vol. 22, Nr 2, pp. 126-134 (USSR) 


ABSTRACT: Conversion spectra of the neutron-saturated dysprogiwa 
isotopes were investigated here. The dysprosium fraction 
was chemically and chronatographically separated from the 
tantalum target bombarded with fast protons in the synchro- 
cyclotron OYFAY The irradiation lasted several hours. the 
separation of the rare earths took place 20-20 houra after 
the termination of the irradiation. The situation was more 
complicated than was to be assumed according to tne Siborg 
tables. In the conversion spectrum the authors determined 
lines whose intensity decreased with half iifes of: a) 

7,5 <- 11 hours, b) 38 houre and c) 4,7 days. Dus to the 
difficult situation explanations are here given according 
to groups of half-lifes. The Dy-fraction was inventigated 

Card 1/ 4 in two (2-spectronetera with magnetic lenges (magnetic -lens 
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spectrometer). 1.) In the spectrum of the dy sprosiam- 
-fraction 15 electron-lines whose intensity decreased witn 
a half-life of 7,5 ~- 11 hours were deternined in the range 
of 3 150 keV. All lines repeated thenselves in 6 series 
(performed with 2 sources). The value of the half-life of 
7,5 hours was determined according to the decrease in 
intensity of the linea with 7,4 keV. The electron iines 
with 5,36 and 42 keV are L-MM, K-LL, K-L, ani M Auget- 
-electrons, the lines with 13,5, 57.5, 64,0, 74-0 and 8*.0 
keV were identified as conversion electrons K, L and eof 
the transitions with 65,5 and 82,5 keV in Tb. The electron 
lines with 48,0, 92,0, 98 and 142 keY apparently ave K and 
L conversion electrons which correspond to the transitions 
with 100 and 150 keV, whereas the iine with 132 keV 
apparently corresponds to the K-electrons of the transition 
with 184 keV. All transitions given here were for the first 
time observed ty the authors. - 2.) Beside the lines with 

a time of decrease in intensity of about 10 hours 5 weak 
electron lines with a time of decrease im intensity of 
about 38 hours were determined in the B-spectrometer with 
singie lens. For the time being it was not possgibie to 
ascribe these lines to a certain isotope. - 3 ) After these 


se 
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lines (with 10 hours) weaker lines of the conversion 
electrons, the intensity of which decreased with a hatf 
life of (4.5 + 0,2) days became distinctly visible. K- 

L- and M-electrons of the transitions with 63 and 87 ke¥ 
L- and M-electrons of the transition with 57 keV. K- and 
L-electrons of the transitions with 149, 163. 180 and 200 
keV, K-electrons of the transitions with 60 and 262 kaV 
were determined. Some of these lines could not be identified. 
- It is shown that the activity decreasing with a period 
of 4,5 days can be ascribed to the terbium isotopes. It. 
seems that at least 4 terbium isotopes with a haif-life 
period of about 5 days exist: 


mp! (p = 5,1 days), T'9? (7 = 5,6 days), Th” (T = 


161 Ree 

= 4,7 days) and Tb (T = 6,8 days). Summarizing “he 
authors state that it is possible that Tb'?: haze ha:f i:fe 
of about 5 days, that it is accumulated from Dy? (T a 
= 8,2 hours) and that some conversion lines corresponding 
to the period of ~ 5 days might belong to it. The decay- 
~scheme was discussed with L. K. Peker. K. Ya. Gromor 

Card 3/4 helped with the organisation of the works, A. Bagdan>ov and 
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A. I. Yashchuk, Student-Diplomants (which prepare for their 
diplomas) helped with the work. 


There are 5 figures, 3 tables, and 9 references, 3% of which 
are Soviet. 
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Spectra of the Conversion Electrons of ca‘?! and Ga?” 


Anton'yeva, N. M., Bashilov, A. A., 48--22.-2-4/'7 
Dzhelepov, B. S., Preobrazhenskiy, B. K. 


: 157 153 
(Spektry konversionnykh elektronov Gd i Gd7') 


Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1958. 
Vol. 22, Nr 2, pp. 135-152 (USSR) 


The conversion spectra of some gadolinium i otopes with 

long periods were investigated here. They were obtained by 

a long-term irradiation of the tantalum target in a scattered 
proton-beam with an energy of 660 MeV. Pi:xst the fractior. 

of rare earths was separated from tantalun according to 
ordinary chemical methods and then the pure gadoliniun 
fraction which mainly contained neutron-unsaturated isotopes 
was separated according to the chromatographic method. The 
active material was collected on a thin aluminum foil. The 
investigation of the spectrum of conversion electrons wag 
performed by means of the magnetic spectrometer - the ketron 
of the University of Leningrad (ref. 2) which has a dissolving 
power of 0,5%, The film at the counter slit permits electrons 
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to pass with an energy o2 more than 7 keV. The meagurements 
of spectrum were made one month after the termination of the 
target irradiation and were several times repeated in the 
course of the following year. It became evident that the 
slowly changing part of the conversion spectrum belongs to 


ga! and ca!5!, Moreover the lines belonging to the 
gadolinium isotopes with shorter periods, which the authors 
hade become acquainted with in earlier investigations. were 
obseryeq. At first the spectrum of the conversion electrona 
of Gd is dealt with here. A survey of the data published 
on ca!) is given. From the comparison of those is con- 
cluded that the part of the conversion spectrum investigated 
here belongs to Gd'93, It is shown that in the transitior 
with 103,3 keV the ratio K:L = 6,4+0,3 indicates that this 
transition predominantly belongs to the MW 1 - type (perhapa 
with a small E2-.admixture). In the transition with 97,4 keV 
the magnitude of the ratio K:L a 6,9+0;,5 indicates that 
this transition either belongs to M 1 or El. In the 83.6 
keV-transition the ratio K:Lavi shows that in this case E 2. 
possibly with an M 1 - admixture exists. In the 69,8 keV- 
~transition the ratio K:L = 6 + 1 shows that here most 
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probably a mixture of M 1 +M 2 exists, - Regarding the 
decay~scheme some precise determinations were made here on 
the intensities of vhe transitions in the decay 


gal53 _y Ey! ?3, It is shown that the intensity of tha 
transition to the ground level anounts te <10%, 1¢ ft 7,5, 
The 173 keV - level is excited by an instensity of w12%6, 
1 ¢g ft-4,7. The most intensively excited one3 are the 
103,3 keV - level with an intensity of 46%, 1g ft..5.9 ana 
the 97,4 keV - level with ny 524, 1¢ f£t-6,2. The first level 
of rotation of the fundamental band with 84 keV (the lowest 
of all known Eu!53_1eveis) is weakly excited, ita intenaity 
amounts tow6%. Its excitation is most probably connected 
with the nuclear transmutations to EulS - For an explanation 
of the obtained 1g ft - values it can be assumed that the 
spin of Gd153 is equal to 3/2. In the spectrum sf the 
conversion electrons with an activity of long periods ob- 
tained here a great number of other lines remained after 
the deduction of the Ga!53-1ines. The transition with 21.7 
keV observed here is, according to the explanations given 
Card 3/4 here, excited in the decay ga'St —ypytst Tt is showr that 
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this transition moat probably represents a mixture of M14 4 
+ E 2, as the ly-peak ig considerably higher than the 
Lo-and Lz-peaks and aa the same time LzeLo. Further trans- 
itions are Phown and it is stated that” by fhe decay of 

qa!51 to Bul and by a Coulomb excitation of the latter 
mainly different nuclear levels and transmutations are pro~ 
duced. Then the decay-schene of Gd'51 is given, where tws 
variants are shown. The second variant differs by the fact 
that here the 155 keV-transition to the ground state of Eu'51 
takes place, y, Il'in, L. Kiochkova and L. K. Peker helped 
with the work. There are 7 figr-es, 10 tables, and 36 
referenoos, 7 of which are Soviet, 


ASSOCIATION: Fizicheskiy institut Leningradskogo gosudarstvennoga 
universiteta im. A, A. Zhdanova (Institute for Physics of 
the Leningrad State University imeni a. A, Zhdarov) 
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Gromov, K. Ya., Dzhelepov, Be .», Dmitriyey, be Gey 
Preobrazhenskiy, B. K. 

, 
On: the Dovey orcta 4 pe 42s ce 2 


(0 raspade na {2 Pr'4° 19) 


—» Ce 
Izvestiya Akademii Nauk SSSR, Seriya Fizicheskays, 19585 
Vol. 22, Nr 2, ppe 153 - 157 (USSR) 


At first a survey on the data hitherto published 1s given 
and inconsistencies arg goin tabu. For this reason the in- 
vestigations of the Na'4° + pr'40_radiation were repeated. 
The neodymium fraction was here chromatographicatly separated 
from a tantalum target irradiated with fast protons (B_=660 MeV). 
It was found that after 120 hours the preparaticr. ccentains 
nothing but na'40, Th¢ giectron radiation accompanying the 
decay of na149 ana Pr 40 was investigated by means °f a 
magnetic (3 -spectroneter of the "ketron"-type. ‘the positron- 
“spectrum in the range of 0,4 + 3 MeV and the electron--spect- 
rum in the range of 12 + 150 keV were investigated. The 
activity of the preparation was not high. On the basis of the 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3 


* On the Decay of Na es pr !40_, Gq '40 


results in the investigation of the Positron spectrin the 
| Curie diagram was constructed. Above 750 keV the latter was 
linear. The limit energy of the positron Spectrum is equal 
to 2470 keV. The Auger electron lines K-2L and K-LM were 
discovered in the electron spectrun. The half width of these 
&6roups of lines was 9 and 7%. Other electron-linca wore 
not poserved. Under the same conditions as in the case of 
Nd'4° the Tu. and Lu-isotopes were investigated here (Refs 
11, 12). In some of the isotopas Y -transitions with about 
80 keV were determined, The K-conversion lines of these 
transitions have an energy of about 20 keV, The K-Jine 
usually was widened by 1,5 — 2 foe The e,/B'-valve here ob= 
tain for Nal40 — pi14 (error not abov e209 %) can either 
be used for the determination of the emission of the K--series 
of Auger-electrons or for the determination of the f° /kS - 
values. There are 4 figures, 1 table, and 12 references, 
2 of which are Soviet. 


ASSOCIATION: Radiyevyy institut im. V. G. Khlopina Akadenii nauk SSSR 
(Radium Institute imeni Y. G. Khlopin AS USSR) 
AVAILABLE: Library of Congress 
Card 2/2 
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Determination 3. Cerium-Decay-Determinat tox 
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TITLE: The Conversion Spectrun of Lal4O (Xunversioanyy spehtr La 40) 
PERIODICAL: Iavestiya Akadenii Nauk S552, Seriya Fizicheskoaya, 1358, 


Vol, 22, tir 2, pp. 179-1490 (USSR) 


: . : 1 , Road © al ai ce Ne 
ABSTRACT: The authors succeeded in separating La'4° with a high speci- 


fic activity fron pa! 40 (T= 12,6 days). Prikhedtseva and 
Khol'tnov (Ref 23) perforned new measurements on the j--spec- 


trun of tia! 49 under perfected conditions, which is detailed 
in this paper. The first chapter: Experimental cenditions 
deals with the description of the investi ation of the cen- 
version electron spectrum of ia 3 using & marcnetic spectro- 
meter with perfected focusation (xetron). The divergence 
angle of theelectron beem in the spectroneter was selected 
in such a wey, that it corresponded te the ground conversion 


lines of ta with respect to width. An usual Geiger-Nueller 
Card 1/4 counter was used for the registration of the electrons: In 
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the chapter: The results of investixmcation: It is stated, that 
the authors succeeded in determining 28 conversion lines cor- 
responding to the 16 nuclear transitions. ‘ite as well all 
lines, which were discovered earlier by Cork et ali. cculd be 
deternined, and besides alsc the weak K and L lines cerrespen- 
ding tox? = 730 keV. In the chapter: The determination of the 


multipolar order of nuclear tr-nsitions into ce'4° The ratio 
K/L: the authors used the values fron tables ty Lea. Sliv 

and I.N, Sand (Ref 19) for the coefficients of internal con- 
version and values by Pouz for the coefficient of internal 
conversion on the Ly-shell, interpolated according to ¢.F.Dra- 
nitsyna (Ref 2c). In this way the theoretical values for 

K/L at Z = 58 were obtained with respect to the first 6 multi- 
poles. A corresponding table is given here, In the chapter 
dealing with the quantityoly it is stated that the authors 

are familiar with the data on the relative intensities in th 
spectra of the conversion electrons as well as of the -oradia- 
tion (Ref 23). Thus arises the possiblility to determine the 
conversion coefficients, if it were possible to combine the 
Card 2/4 scales of two spectra. This could be attained if oniy the 
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uultipolar order of one transition were known. In the chapter: 
¥-§ correlations it is stated, that although the authors did 
not investigate the correlation between the +-rays of Ce'49, 
the last obtained experience, however, would enable then to 
set up the quantum charactcristics. The correlation by 3ishop 
and Jorba (Ref 21), Robinson and Madansky (Ref 12), Bolotin 
(Ref 14) and Coleman (Ref 5) are referred to. In the chapter: 
The quantum characteristics of the excited states of ce'4° 
the following excited states of Celdo are treated:1) (5, = 


= 1597 keV) of type 2+. 2) (E,= 2083 keV). Here only one 


transition to the first level (hv = 486,6 keV) is known. 
The transition from the third state (Eq 2412 keV) to the 


first and second level of Ce'49 (hy = 815,3 and 328,6 keV) 
could be observed, but no transition to the ground level 
could be found. 4) The fourth state (E,= 2520 ke¥) "“appa- 
rently" discharges to all lower levels:0, 1597, 2083 and 
2412 keV, producing P-radiation with a quantum energy of 
2520, 923, 436 and 108 keV. Subsequently a more exact analy- 
Sis of the mentioned states is given, data on which are 
compiles into a table. 
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There are 6 figures, 4 talbes, and 23 references, 6 of which 
are Soviet. 
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AUTHORS: Dzhelepov, D.&., Kraft, 0. Ye., 48-22-2-14/'7 
- Preobrazhenskiy, B. K., Yushkevich, CG. F. 


s TITLE: Positron Spectra of the Dysprosium Fraction (Spektry pozitro- 
nov disproziyevoy fraktsii) 


PERIODICAL: Izvestiya Akademii Nauk SSSR,Seriya Fizicheskaya, 1958 
Vol. 22, Nr 2, pp. 208-210 (USSR) 


ABSTRACT: The mentioned dysprosiun fraction was here obtained by se- 
paration from the tantalum target, which was irradiated by 
protons with an energy of 660 MeV. In this connection it is 
stated, that no data can be found in publications on the 
dysprosium isotope with a half life of 2c hours. py157 was 
ascribed to the eighth period (reference 2). From reference 3 
it can be seen, that another Dy1!55 exists with a half life of 
1o hours. In order to determine which isotopes are contained 
in the here obtained preparation, its conversion spectrum was 
investigated, which resulted in the determination of 11 peaks 
of conversion electrons. 6 of these possessed the same half 
life of 11 + 2 hours. The energy of the electrons amounted to 
180 + 10, 270 + 15, 320 + 20, 400 + 25, 465 + 70 and 640 + 3o 


Card 1/3 keV, It was assumed, that these are K-electrons, possessing 
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the transition energies 230, 320, 370, 450, 515, and 660 keV, 

’ Such transitions "apparently" correapond to Dy155 ar py!57 
The ratio of the number of positrons and of the nunber of 
conversion electron transitions with hyp = 515 keV was establi- 
shed to be 37,5. A half life of 4,7 days and energies of 98, 
112, 132 and 162 keV here corresponded to the four groups of 
conversion eleotrons. A comparison with the conversion 
spectrum of the dysprosiun fraction as given in reference 3 
permits to assume, that in this case it is concerned with the 
lines k-148, K-162, K-182 and K-210, which occur in the decay 
of Tb195 (the first three of them), which also pertains to the 
decay of py155 and Dy157. Concerning the 20 hours decay period 
which was found in this investigation in the dysprosium fract- 
ion, it is stated here, that its origin remained unclear. Con- 
cerning this it is remarked, that in the measurenents of the 
terbium fraction on a ketron (reference 4) positrons from a 
decay with a half life of 18 hours and a limit energy of 
~28o00 keV were observed, which is near to the fcund half li- 
fe of ~20 hours. For this reason it is assumed, that the re- 
spective positron spectrum refers to the isotope Tb with a half 
life of 18 hours. There are 4 figures and 4 references, 

Card 2/3 4 of which are Soviet, 
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TITLE: Hard Y~Radiation Fron Na (Zhestkoye prrislucheniye Na“ 't) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 7958, 
Vol. 22, Nr 2, pp. 211 ~ 215 (USSR) 


ABSTRACT: As an introduction it is referred to already known investisa- 
tion regults (Refs 1 - 15). In this paper the 7-radiatior 
from Na in the range of energies above 3 MeV with the appli- 
cation of a f~hodoscope was investigated. Methods of measure- 
nent and experimental equipment were used according to data 
from references 16 and 17. The basic results fron Soviet re- 
search data from the years 1955 and 1956. In the chapter: 

Nhe description of experiments it is stated that here a series 
of experiments was conducted with various sources and with 
varying magnetic fields. The preparations NaCl and Ha,CO 

served as sources, being irradiated with slow neutrons. the 
experjments were divided into two groups. !) The j'-radiation 
of Na was subjected to a thorough investigation with re- 

Card 1/3 spect to its energetical composition at from 3 4 5,6 MeV. The 
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magnetic field was selected in such a way, that the intensity 
line at hy = 2,75 MeV could not be recorded by the apparatus. 
The measurements were conducted at H = 1360, 1500 and 1675 
with a cylindrical counter and at H = 1520 Oe with a rect~ 
angular counter. The results fron the first groups a) The 
line hv = 3,85 + 0,04 Me¥ was established in the VY -spectrun 
of Na“4, b) The upper limit of the relative intensities of 
the ~transitions are compiled in the given table. In the 
chapter: Evaluation of results: the special characteristics 
of the f-decay are given, which, in an indirect way sub- 
stantiates the ney theete by J. Newton on the possibility of 
a fi-decay of Na“*+ on the level 5,22 MeV of Mg 4 with a sub- 
sequent emission ofyquanta (hv = 3,85 MeV). The final con- 
clusions lead to the assumption that the intensity of the 
soft ft-spactrum with a limit energy of ~ 300 keV is the 
same as the intensity of the Yaransition, that is to say, 


4.10°° % because the other Y-transitions fron the level 

5,22 MeV cannot be observed here. Therefore the value 

lg ft = 6,9 was assumed for the soft Btransition. This re- 

sutl is given here to represent a pernitted /6-transition, 

which is somewhat slowed down by a K-prohibition. The pro- 
Card 2/3 bable value for K = 2 (Ref 21) at the level 5,22 MeV of 
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tected aie : iS ’ = 1,10 MeV) are unknown , it was naauaud 
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. ; S en 16 - . 169; 
Conversion Slectrongs From Yb 7 (Konversicnnyye eiektrony Yb ) 


Ta2vestiya Akademii neuk SSSR, Seriya fizicheskaye, 1958, 

Vol.. 22, Nr 7. po. 775-784 (USSR) 

In this paper the spectrum of the conversion electrons of vp !?? 
obtained in a "thorough" (glubok) fission reaction from tan- 
talum (Ref 5) was investigated. - On the basis of a comparison 
of the experimental data for the factors of internal conver- 
sion with theoretical values the following is stated: 

1) The a,-value for the 130,5 keV transition well agrees with 
the theoretical value for the transition of an E2 type. 

2) The a,-value obtained experimentally permits to maintain 

that the 18,2 keV transition is 8 vure Ef transition. 

3) A comparison of the exnerimental end the theoretical value 

of a. shows that the 63,1! keV transition ts a pure 31 transi- 
tion, 

4) The experimental values of « and o, of the 93,6 keV tranai- 
tion coincide beat with the thedretical values for a transi- 
tion of Mi type. 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3 


69 


. : = 4 
Conversion Slectrongs From Yb 


5) The experimental values of the conversion factors in the 
109,78 keVY transition show an extremely gcod agreanent with 
the theoreticai values for 4a transition of the Nt tyne. The 
admixture of E2 apparently does not exceed 10 %, 

6) No decision can te made between the Mi und £2 tyre in the 
177 and 198 keV transitions with respeet to the intensity 
of the lines of internal conversion at the K- and L-shelle. 
Presumably it can be maintained that tne wimixture of E2 in 
these transitions is not below 70 %, The leadins argument 
substantiating this assertion is the shape of the summary 
conversion lines at the L-shell (a conversion at the bird 
sub-shell exists). 

7) The value obtained experimentally for the factor of internal 
conversion at the K-shell fcr the 261,0 keV transition per- 
mits to establish the multipole order of the same - 1, 

8) The assumption made by the author of the exigtence of the 
y-transition at 309,2 keV could not be substantiated by 
y-raya. Hence the intensity of y-rays of 307.7 keV given in 

a paver by Du Mond (Dyunond) cen be considered te represent 
the summary intensity of the y-rays with an energy of 367,7 
and 309,2 keV. 


fo) 
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V) The total intonsities of the eorrecnonding y-transitions 
Give given ina table. - The data obtnined for the conversion 
tlectrona of cb!" subatantiate the decay echeme given in 
referenses 7 and d. Aa an sttachment the testing of the 
cullbration of the upparatus for the measurement of the 
anergy is deserive:., There are 7 figures, 3 tables, and 9 
references, 5 of which are Soviet. ; 
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AUTEORS « Dahelevov, Be ito, FreobraghensKiy, B.OK., Sergiyanko, Vo Ae 
ppeeninns eee ee 
ee . _ foley ‘ s fapek oD 155 
TITLE: Conversion Jleetron Coincidence in the Secay or ro —> Gd 
(Sovondeniys konversionnyth eiextronoy pri rasrade 


mpy'93 —> ga!??) 


SaniODICAL: Investiyns Akademii nauk SSSR, Seriya fiaicheskaya, 1958, 
Vole 22, Nr 7, pee 791-794 (US5R) 


Po 

ABSTRACT: Mp1? wus obtained by the irradiation of a tantrlum target 
with protons of an energy of 660 MeY. The irredistion lasted 
for severai hours. The chromatographic separation was car- 
ried out 20-30 hours after irradiation. The coincidence was 
investigated with the magnetic double-lens B-spectrometer 
of the 3tate University Leningrad (def 1). The investigation 
was performed as follows: One half of the spectrometer re- 
corded the K- and L-electrons trom a certain y-transition, 
whereas the olher halt recorded the K- and L-lines of the 
other transition. The experimental resuits compiled ina 
table show the following: 1) A coincidence of the L-63 and 

Card 1/3 K-262 electrons. The line, which, pending final decision 
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° 155 < 907 ~22-7-5/26 
Conversion Electron Coincidence in the Decay of Tb *“—> Gd 


wes denoted us L-63 consists of L-60,00, K-1G1 and K-105,32, 
It is possible, however, that also L-57 and L-63, which are 
generated in transitions, are contained in it. The total 
number of camcidences of (L-63) (K-262) amounted to 123 
pulses per hour. 22 of those were random pulses and 101 

were true ones. The existence of coincidences of 1-63 und 
K--262 electrons is beyond doubt. The authors are of the 
opinion that these coincidences are essentinlly connected 
with the cascade of the y-transitions with hv -60 and?62 keV 
in the nucleus of Gd!2?. 2) Coincidences of L-43 and 

K~(160 + 161 + 163) electrons. The existence of these coinci- 
dences cannot be doubted. The following combinations conld 
take part in coincidencea of this type: (L-60,0)(K-160. 4), 
(L--60,00)(K~161,5), (K-101)(K-161,5), (#--105,32)(#-161,5) 

and (K-~105,22)(#¢-160,4). The existence of these cascades is 
also substantiated by the complicated character of the spectrum 
of the coincidence of K-electrons orifin.ting from the 

(160 + 161 4+ 163)-transitions und from the electrons of ‘ne 
respective line, %) Joincidence of the K~149- and K-(160+161+ 


+163)-electrons. The transitions with an energy of hv = 1488 
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and 16% Adee He : 
: “94 £eV heve hithe gone os 
scneme of Thl55 .. > arias: gs been Inserted in the deeg- 
K~(1604161- y "8 FNC Coincidences fyiqaa) 
ee SET 165) Gun de brought into connec ae 143) 
Tipe oi the '48.4~- ane te 4 key tn oe "ith the 
7 ¥Oincy ee ae i ae neitions, 
eo qe gee 6-(1869181,43- ava ae ra tr 
K-(1aneiss ay. Glectvone, “he existarce eo ay 
K igor: ne (L4M)-87 ana of Rieger of 
. +163) is beyond a a TEST 4G end 
ae Cc ‘ zoubt. That . es Li fy 
ne can be assumed. There nro 4 fe ee eta) and 
erencee, 4 of which are Savdiet mires, table, and 6 
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Coincidences betreen sane eCOtve colon Lennoiti 

very found by mens 4 doubie-lens prey 

Yb is produced in tne decay of till? § 2 days) 
evidence Obtuined permite a oreei:. doteomination of the 

Cay acheme OP fall? > Ett ody, tre Plant aietter the 
peragental resulte and a anelitative sane ds nee ae The 
Lu . breparation wen rroivesy sboyt one lpi Sitar tite tue 
tetium fraction had been chromatoars phicu Livy ‘tate €5a: Pied 
the tantalum target, wnich nas 7 h £60 ey Bee 
tons. Ghort-lived lueiaotverss cere atsine aaeiniaend i ye 
sults: 1) Coineidenss:: _— ieee Si a 
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rder to urove this, the cemenarti 
+ K - LL mint be known. VYhis 
chavter dd. The vrupertion 2° 
electrons in whont tries as 

The vronortion er pe-tQ,7 is 
the (h-10.,7 * elu) lines. 

of (L-74,7)(K-78,7 aid 
of admixed £-100,7 ¢ I-£1 to 
K-2N to the Ling L-78,7. 3) The sacneiaences cr 
are eleo catablicned to exiat. The trancitioa 
doo arranwed inom cascades with the transit cam et oy 7 kev, 

, Viorel.’ are clearly diectinguichatle. 
pohlr tO. 7) and (£-272,5)(1-100,7) 
apparently do not exict. 6° Une coineidences 1 LtT tay Ret) 
exist, they ape. however, net runeroun. The number of ca- 
incidrncead LEST iA Pat Pet eal, hovevery, Ls higher oy 


tae supiect of 


: Feo wie 
Lone nei. 


i 
mumner of coincidences 
Pp 


indieates tne dererec 


’ 
five times. tn the o send crachea tb orsergely determined 
gohem: of the sleeay o. hull? as piven. in this new echeme the 
transition ut oe, kel mie to the tevel i) = 76,7 kel. 

turd 2/5 Thus, @ mew leved ey Ty f Andy REN ia introduced, the 
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SOV/48-22-7-6 /26 
Coincidence of Conversion “lectrons in the Degay of Lul?3, Precise De- 
termination of the Decay-scheme in (cs: ry! 


level of 351,2 keV is not in the rotation band of the ground 
state and apparently is a one-particle level.(In this 

range the vibration levels are higher). In the third a 
the quantal cCheracteristics of the excited states of yp!13 

are investigated. The type of the third level ot E = 351,2 key 


that it must be of a 7/2"-type. Even if deviations from 


is shown that_the quantal characteristics of the ground 

statg of Lu! coincide with that of the excited state of 

Yb at an energy of 351,2 keV. The transition between these 

two levels must be a bermitted one. From parity considerations 
Card 3/5 it appears that the transitions to all lower levels of yp!/o 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3 


Coincidence of Conversion Electrong,in the Pagay of Lu 
> Yb 


§QV/48-22-7-6 /26 
112 Precise De- 


terminatimof the Decay-Scheme Lu 


Cara 4/5 


are forbidden. Among these, the transition to the 7/2 ievel 

is the most probable one, 

The quentiterave anelysig of, the e - e coincidences in the 
decay of Lu —> Yo'' is the subject of the 6‘ section. Based 
upon a comparison of the experimental and the comouted co. 
incidence rate the following is stated: 1) The experimental 
coincidenoe rate differs from the computed one by a fuctor 

of 7 - 9, if the K-~-78,7 line comes in in the measurements. 
This is probably due to the fact that the K-78,7 line, being 
the weakest one in the spectrum of conversion electrons, 

is not recorded by the coincidence counter. 2) For coincidences 
not connected with the K-78,7 line the experinental and the 
theoretical values agree within a limit of + 25 % with each 
other. The second-year students of the State UniversityfLenin-~ 
grad, V. Bunakov and A. Myakusheva assisted in the coincidence 
measurements. 

A. N. Murin, G. M. Gorodinskiy and Y. N. Pokrovskiy communi-~ 
cated the results of the investigation of the y-spectrum of 
1u173 to the authors previous to the vublication of their 
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purer, There aro 7 figures, 7 tables, and 19 references, 
6 of which are Soviet, 
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AUTHORS: Grigor'yev, fe. P., 
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TITLE: 


(Otnositel 'nyye intensivnosti y-perekhodov Ho!?°) 


KERIODICAL: Izvestiya Akademii 


Vol. 22, Nr 7, Ppe 821--823 


ABSTRACT: Reference 


hv = 


Card 1/3 and 2; 
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Dzhelepov, B. S., Zolotavin, hs Vo 


Relative Intensities of y-Tranaitions of Ho 


nauk SSSR, Seriya fizicheskaya, 19548, 


ip made to previous vapers (Refs 1, 2). 
of the accurate thickness of the bismuth target permitted 
to determine the ratio between 
196 keV and of harder lines. 
and the same source was used. The energies and the intensities 
of the 6 strongest y-transitions 
of the relative intensities of the y-radiation and the re- 4¢, 
sults from the examination of d 
it is possible to determine the 
sion and their multinole order. 
taken into consideration that the 196 keY transition takeg « 

60 
place beqween the levels of 
4 It is assumed that the conversion factor of this 
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160 


f 


(USSR) 
A knowledge 


the intensities of the lines 
In these measurements one 


were determined. On the basis 


the conversion spectrum of Ho 
factors of transition-conver- 


Thig can be done if & is 


the first rotation-band of Dy 
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ae S0V/49-22-7-12/26 
transition is equal to the theoretical one for the electric 
quadrupole radiation. In this manner the conversion factors 
for the other transitions are obtained. The results complete- 
ly substantiate the Beeuans ton made by the authors concerning 
the level scheme of Dy!'&° from reference 2. “he positive 
parity of the 1695 keV level is now proved and a spin-vaiue 
of 4 is very probable. The 729 keV transiticn in this case 

is ®2, whereas the 646~ and 538 keV transitions are a mixture 
of E2 and M1 or of E2 . The hard component of tne doublet 
963-966 keV is a pure E2 transition. Hence the multipole order 
of the 963 keV transition is Mt or E2 + M1. The 873- and 

879 keV transitions most probably have e miltizole order of 
E2 + Mi. According to measurements of the spectrum of the 
photoelectrons the correctness of the commuted intensities 

of the transitions of 538, 646, 87% + 879 end 363 keV is 
proved. Fluctusticns within the linits of 30-40 % were found 
in the intensity of the 73o0keV tramttion. The staff of the 
OlYaI and of the Radium Institute assisted in the irradiation 
of the tantalum target and in the vreparation of pure erbiun- 
and holmium-prevarations. There are 2? figures, 2? tatles, and 
4 references, 4 of which are Soviet. 
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AUTLIORS ; Grigor 'yev, Yee Pe, Dzhelepov, B. S., Zolotavin, A. V., 
Mishin, V. Ya., Prikhodtseva, ¥. P., Khol'nov, Yue V.; 
Snchukin, G. Ye. 


TITLE: Radiation From As! (Izlucheniye As!4) 


FaRTODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, 
Vol. 22, Nr 7, ppe 831-638 (USSR) 


ABSTRACT: In December 1957 the autnors obtained a radicchemically pure 
preparation of As!* @4 mCu) with a good specific activity. 
The characteristic features of this decay were examined end 
precigely determined. First the production of the preparation 
ta described. This As was produced by a bombardment of ger- 
manium with deuterons with an energy of 10,8 MeV. The recvlts 
of the investigation of 6 - and ® =spectra are exposed. It. 
is proved that the ground state of 4s 4 is of an 2 --type. 
After the "bypass" > tae. gs imectra had been subtracted the 
Curie diagrams for the soly comsonents of both srectra nreved 
to be rectilinear. In the back-ground of the 8 -snectrum the 
v- and (L+4tl) conversion-lines of the transitions of 596 and 

Card 1/4 635 keV are clearly marked. The K-635 line isy without doubt, 
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Radiation From As 


eee 


a transition of the tyne 2* —+ 0°. ith the hy = 596 ke 

transitior, which i> connected with the positron branch, con~ 

ditions are more complicated, as the proportion of the K-cap 

ture must be known in order to te able to determine a... Two 

methods ef the determination of a. are given. The speltrun 

of the y-radiation of js!* was investigated by means of ‘ne 

recoil electrons. Tho relative intensity of three y~-lines 

was investigated with an equipment of a better rescluticn: 

The annihisftion line, at h¥ = 586- and the 635 keV line. 

with the hcip of an equipment cf a lower resolution, but 
of a luminous intensity amplified by the hundredfold ; 24 wir 
attempted to find harder y-lines in the radia ace of git. 
The decay enersy in the transmutation from As'* -~? Ge '* 
gives rise to the assumption that the levels cf cel4 are «x- 
cited up to those of 2500 keY. Actually in the spectral range 
cf 1200 keV a pronounced superelevation of the counting rate 
above the quiet background connected with the softer lines 
was observe:i.s The intensity of this line is smaller ty a 
factor of 220 than that of the annihilation linev It is shown 
that in Ge’4 the second level of excitation provably has ar 
energy of 1200 keV. If this is true, it should be exrectus 

Card 2/4 that n transition from the second level to the fir-t ott 
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about 600 keV exists and that this level forms a doublet with 
the 596 keV line. The ramifications in the decay scheme of 

As are investigated. In the last chapter some remarks con- 
cerning the individual levels are Siven. As regardy the con- 
version of the transition at AE = 596,3 keV of Ge!* it is 
shown that in this transition the ratio is KL = 3 G + 2,1. 

In the inveatigation of the ratio K/B” in tne aald decey 

to fhe level at 596,3 keV of Ge’4 it is shown that the ratio 
K/p” for this transition igs normal. The level at 1200 keV 

of Gel4 is probably a second vibration level ajth the char- 
acteristic 2. The second excited jevel of Se is probably 
near 1300 keV and is of the type 2. 

B. Ml. Isayev, I. P. Selinov, Ye. Ye. Baroni, Ye. N. Khoprov and 
their team sollaborated in the work. There are 5 figures, 

3 tables, and 15 references, 8 of which are Soviet. 
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50¥/48-22-7-17/26 
AUTHORS: _Dzhelepoy, Bs Se, Zhukovakiy, N. ., Uchevatkin, I. F., 
Shestopalova, S.- A. 


TITLE: New Data on the Relative Intensities of the y-Lines of Ra 
in Equilibrium With Its Decay Products (Novyye dannyye ob 
otnositel'nykh intensivnostyakh y-liniy Ra, nakhodyashchgosya 
v ravnovesii s produktam: raspada) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, 
Vol. 22, Nr 7, pp. 841-847 (USSR) 


ABSTRACT: In order to examine and precise the data from reference 1 
on the relative intensities in the spectrum of the y-radia- 
tion of radium C this spectrum was again investigated in the 
"elotron" of the Radium Institute (Ref 2). 2 grams of radium 
in the compound RaBr, served as a source of y-radiation. 
The shape of the source was identical with that one used 
; in reference 1. The results are as follows: 1) Range from 
' n150 to 630 keV: This section of the spectrum up to the line 
, at 609 keV was investigated for the first time by means of 
the recoil electrons. Apart from the well known lines of 
Card 1/4 radium B at 241,9, 295,2 and 352,0 keV a pronounced excess 
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With Its Decay Froducts 


of recoil electrona was observed near the line at 295,5 ke. 
The decomposition showed that the excess maximum ig located 
at 285 keV. Between the intensive lines at 352 and 609 keV 
a number of less intensive y-lines is found. It seems as if 
some of them correspond with not identified lines from ref~ 
erence 3,that is to say with Nr 68, 70, 77, 78 and 79. If 
these lines are considered to be K-conversion electrons of 
radium C, energy values of 386,8, 388,9, 466,7, 471,2 and 
484,6 keV are obtained, 
2) Range from 630 to 1810 keV: The line at 666 +7 keV is 
clearly visible, the lines at 703,2 and 721 + 7 keV appear. 
The line at 652,4 keV was not found. Apart from the line at 
768,7 “eV three lines exist in the high energy range: T8671, 
806,% and 837+8 keV. The following new y-lines were found: 
885 + 10, 369 +5 and 1050 + 10 keV. The line at 1541 + 5 keV 
wa Clearly m.:ked. A noticeable broadening of the line at 
1764,4 keV and the existence of the lines at 1783,8 and 
1790,7 keV (Ref 1) was not ascertained, 

Cazd 2/4 3) Range from 1780 to 2530 keV: Apart from the known 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3" 


"APPROVED FOR RELEASE: 03/13/2001 etait tt at 


SOV/48-22--7-17/26 
New Data on the Relative Intensities of the y~Lines of Ra in Equilibrium 
With Its Decay Products - 


1848,5 keVY-line an electron excesg with © maximum near 
1960 keY wag discovered. This excegg Cun be explained by 
the prevence of the 1862,3 keV line (Ref 1). The existence 
of the 100 keV line (Ref 1) waa proved. An excess of recoil 
elcetrons exists in the range of 2016,7 and 2090 key, Their 
intensity in smaller by about a factor of 3 than that given 
in reference 14, 
For the purpose of determining the relative intensities the 
area ot each component, reduced to equal Ho intervals, 
Was measured. Then corrections were added. The corrections 
took into account the efficiency of the counters for elec- 
tron: of different energies, the self-absorption in the 
souresc, the wall absorption, and the spectral sensitivity 
of the woparatuay It w@as assumed that the intensity of the 
lines is itoportional to these areas. The results show a good 
agreement. The intensity of the individual strong lines 
agree within limits of 7 ~ 10 %. The Graduate students 
F. A. Predovskiy (LPI) and 3. A, Voinova (LGU) assisted in 
Cord 3/4 the measurements. There are 4 figures, 1 table, and 6 ref- 
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erences, 2 of which are Soviet, 


ASSOCTAPTION: Vaesoyuzenyy nauchno-issledovetel'skiy institut metrologii 
im. D. 4. Mendeleyeva 
(All Union Scientific Research Institute of Metrology imeni 
D. I. Mendeleyev) 
Radiyevyy institut im. V. G. Khlopina Akademii nauk SSSR 
(Radium Institute imeni V. 6. Khlopin, AS USSR) 
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*  aUTHOhs: Anton'yeva, N. M., Bashilov, A. A.; sov/48-22-9-1/20 
Dzhnelenov, B; S.; Preobrazhenskiy, B. Kk. 
TLPTLE: “the Spectrum oF Conversion Electrons of cal 49 (Spektr 
1 
konversionnykh elektronov Gd 49) 
PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, 


Vol. 22, Hr 8, pp. 895-905 (USSR) 


ABSTRACT: The radioactive ca !4? isotope was °“iscovered bv Hoff, 
Rasmussen anc Thomson.in 1951 (Ref 3), who observed the nu- 


‘ ‘ 1 149 
clear reactions of Sm 47(,,2n)ca'? and Eu (p, 3n)Gd AQ 


1 
In later ead i+ was found (Ref 4) that Gd 49 is transformed 


into gu'4? py electron capture (>99%) with a half life of 


at 4 days and into gn’ 49 (~107>) by alpha-particle emission 
with an energy of 3 MeV. The spectra of conversion of elec- 
trons and those of )”-rays had previously not been investi- 
gated. The basic experimental data were supplied by the au- 
thors at the 7**Al1-Union Conference of Nuclear Snectroscopy 
cera 1/4 in January 1957. The present prper contains dete concermins 
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Gi'!), which were published in 1957 (xefs 6-9), as well as 
results of investigations carried cut by the authors. The 
transition processes attributed by tne authors to * 


ca 49 are given in table 14. Conversion lines K-149,8 an’ 
L-149,8 are to be seen in figure tonlyche lines between the 
intervals 220-360 and 400-550 keV are also shown in figuy=:s 
3 and 4. They concern a later moment at which the short- 


7 
lived cal”! isotope (T+, = 35 hours) had already decayed. Long- 


lived ca’?! and ca’? isotopes in these intervals result in 
lines K-243, K-306, K-350 etc-, which show low intensity in 
the case of short irradiation ani can not be distinguished at 
such a scale as in figure 3. The values K:L mentioned in table 

1 are, according to available dato , the arithmetical mean of 
about 10 series of measurements, “rin et al. (Refs 6 and 7) a 
state that by monns of the scintillation counter they spar 


1 
y-rays of Gd 49 with the Tollowiag cusrgies: Ey = ISU, as 
347 and 520 kev. Recently. the paper by Rasuussen and hi 
Card 27% collaborators has been published (Ref 8) by which the Ra 
fe 2 
A 


va 
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radiation of oa! 49 was investigated. For reasons ef conpa- 
rigon data are given of that paper for powerful conversion 
lines in table 1. The two results agree well (up to 149,4 
koV). In addition, some faint lines were attributed to the 


1: ; 
Gd 49 jsotope in the paper mentioned. The identification of 
these lines, however, is not quite reliable. The data ob- 


- tained from the spectrum of the conversion electrons of 


1 
Gd 49 permit some conclusions concerning the types (aulti- 


14° 
pole order) of the nuclear transition in Su ) vor this 
reason the results of measurements (table 2) are compared 


- with the computed ones. The scheme of the decay cof 


ri 

Gd 4), pu’ 49 suggested here is shown by figure 5. The ener- 
gy of decay is computed by Levi on the basis of the empirical 
formula for atomic masses, see reference 11. In view of the 


yay have less than 88 


149 ‘ 
fact that the nuclei 64oF a5 and 63°85 


neutrons, it must be concluded that they belong to the 
cat:gory of the spherical ones A438 described by Mayer's nodel. 
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The Spectrum of Conversion Electrons of Gd 1 
The authors thank the head of the laboratory for nuclear prob- 
lems OIYal V.P. Dzhelepov and the staff of the synchrocyclotron 
and they also expresa their gratitude to A.N. Murin, G.M. Goro- 
dinskiy, V.N. Pokrovekty, V-A. Sergiyenko, L.A. Sliv and I.M. 
Band. 

There are 5 figures, 2 tables, and 11 references, 7 of which are 
Soviet. 
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konversionnykh elektronov Gd'47 i Eul47) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, 
Vol. 22, Nr 8. pp. 906 - 918 (USSR) 


ABSTRACT: This is a study of the spectra of the conversion electrons 


of gal 4? and of its decay product pul4? under the same 
experimental conditions as in the study of Gal49 (Ref 1). 
The basic experimental results were communicated at the 
7 All Union Conference of Nuclear Spectroscopy in January 
1957 (Ref 2). First the summary spectrum of the gadolinium 
fraction was investigated, this spectrum is conprising lines 
from several isotopes. It can be concluded, that the Gd 
isotope with a half-life of Ty/ =» 35 + 1 hours transmutates 
into a radioactive Eu isotope. Phis by means of an electron 
capture with a half life of T, 27 25 + 1 days again trans- 
mutates into Sm entrailing nudd Sar transitions with energies 
Card 1,4 of 120 and 200 keV. Control experiments were concucted 
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with europium separated chromatographically from gadoliniun. 
according to informations available in publications (Ref 3) 
the activity of europium with a half life of e4 days which is 
accompanied by a y-radiation with 120 and 200 keV originates 
from the isotope Eul47, Hence the Gd isotope dec.ying wth 

a half-life of 35 +.1 hours is considered to ke adl4?, The 
overall spectrum of the conversion electrons of the gadolinium 
fraction in the energy range below 500 keY is presented 

in the previous paper (Ref 1, Fig 1). In this paper a section 
of the spectrum below 400 ke¥Y is presented with the ex- 
clusion of the other isotopes of Gd and Eu (Fig 3). The 
section of the spectrum betweenw 400 keV and~w 1,5 MeV is 
given in figure 4. The evidence collected and some supplemen- 
tary data permit to draw conclusions concerning the multipole 
order of the transitions to the ground state in Eul4?, Ex- 
perimental values of K/Ly« and of other quantities are 
compared with theoretical values in table 2. Energy relntions 
petween the transitions and a rough estimation of their 
intensities suggest a decay scheme as given in figure 5. The 
total picture of the Eul47 Conversion electron spectrum is 
given in figure 7. The decay schene Bul47 —5 sm147 was 
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and gu 4? 


SOV /48-22-8-2/20 
recently subjected to a closer investigation (Ref 9), by 
which this scheme was supplemented by the transitions 16,55 
600, 676 and 800 keV (Fig 3). The decay energy was computed 
on -he basis of the empiric formula for atomic masses by 

Levy (Ref 6). The intensity data on nuclear transitions permit 
to compute approximately the relutive probabilities of 
electron capture in Eu leading to different levels of 
gm147, In order to determine the protebii> ty, of the capture 
leading to the normal state of Sn 47 it would be necessary 

to know the totel number of Auger (Azhe) electrons, As the 
authors, however, had no preparations of pure Eu at their 
disposal, the values used in the computation of the relative 
probabilities of the decay of £ul47 to different levels were 
taken from reference 9. The authors express their gratitude 
to the Director of the Laboratory of Nuclear Problems OIYal 
V¥.P.Dzhelepov and to the synchrocyclotron staff as well as to 
A.N.Murin, G.M.Gorodinskiy, ¥.N.Pokrovskiy, V.A.Sergiyenko 
and L.A.Sliv and I.M.Band. There are 6 figures, 4 tables, 

and 12 references, 9 of which are Soviet. 
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Vol. 22, Nr 8, pp. 927 - 930 (USSR) 


ABSTRACT: The basic features of the decay scheme of as!? are already known. 
The scheme suggested in reference 14 and precised in the refer- 
ences 2-4 is given in figure 1. The authors used a B-spectro- 
meter with a resolving power of 0.4% (Ref 5). The As!) source 
was obtained by a bombardment of natural germaniun with 
deuterons with an energy of 10,8 NeV. The source contained 
As > and residual quantities of Asl4, The production method 
is described in reference 6. The information ebtained permits 
to precise the transition type hv = 52,8 keV. At present 
no accurate conversion coefficients on the L-shell are 
available for low energies and for different values of Z. The 
ratio K,/L, wos compared with the coefficients computed by 
L.A.Sli¥ afid I1.M.Band which were obtained by an extrapolation 

card 1/3 of the coefficients (Table 2). It can be seen that a combined 
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utilisation of the quantities K/L and a, permits to exclude 

all types except M2. The authors investtgated the possibilities 
offered in the selection of the characteristics of the 

second leve]_of Ge/4, The initial data are obtained from the 
decay of As'?. The ground state of this nucleus is probably 
P3/>. This value is predicted in the scheme by Mayer which 


is substantiated with a number of nuclei with odd A and 31 or 
33 protons cr neutrons. A comparison of the decay energy 

and of the iife of As! permits to determine lgwf for an 
electron capture: lgevf = 5,5. This value is typical for 
allowed transitions. Hence it follows that the level at 

66 keV Gel? is of the type Pa /2? Ps /2 or f 3/2" In table 3 


the upper limit of the ratios of the K~conversion lines of 
the transitions 66,3 and 52,8 keV is given. This ratio was 
computed according to Weisskopf (Vayskopf) under the 
esumption,; that the multipole order of the transi*ion 66,3 keV 
le /E3 and M1. This is given as a comparison. The ~atios 
Lik + N) foc the transition 52,8 ke¥ are of interest. The 
; existence of 2 isotopes As/> and As in the preparation 
Card 2/3 investigated by the authors permitted to compare their relative 
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amounts during measurement and to compute the ratio of 
their yields in the nuclear reaction. The authors expressed 
their gratitude to B.M.Isayev, I.P.Selinov, Ye.Ye. Baroni 
and Ye.N.Khaprov. There are 3 figures, 3 tables, and 8 
references, 3 of which are Soviet. 
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ABSTRACT: The activity of the cerium fraction in all sources obtained 
by the authors by irradiation at different times was small. 
At the beginning of the measurements the counting rate of 
the most intensive conversion line was 900 pulses per minute. 
The spectrum of the conversion electrons is shown in figures 
4 and 2. Table 1 gives the energies of the lines, their 
possible identification and their relative intensities. The 
15 electron lines that are found are classified into 5 groups 
according to their half-life. The intensities of the electron 
lines with energies of 126,2 and 159;1 keV decreased very 
slowly. These lines are apparently produced by the K- and 
(L + M) conversion electrons cf the well known y-transition 
Card 1/3 hv=i165 keV of the cel? isotope (Ty Ho = 140 days). The 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000411910002-3 


- 


Card 2/3 


“Conversion Electron Spectrum of the Cerium Fraction SOV /48-22-8-5/20 


intensity of the electron lines 2!2,8 and 248 keV decreased 
with a half-life of 33 hours. These lines can oe identified 
as K- and (L + M) conversion lines of y transition. The 
value of the ratio K/(L + M) indicates a muitijole type E3 
(Table 2). An isomeric state with an energy cf 246 keV 
corresponding to a_half life of 34,5 sours (Ref 7) exists 

in the isotope cel3!. Phe authors are of Opinion that con- 
sidering the comparability of the decay energy (half-life 
energy) and of the multipole order energy of the observed 
transition with the data of the isomeric transition in 

Cel37 the BObAy ayy with a half-life of 433 hours could be 
ascribed to Ce!?!, These dats do not contradict the decay 
scheme suggested by Brosi an¢ Kejteits The intensity of the 
remaining lines decreased with a nalf-life of 17 hours. The 
evidence obtained by the authors is not sufficient to ascribe 
the lines with a Ty /2 of 17 hours to one definite Ce-isotope 


or to one of its daugnter products, or to set up decay schemes. 
The authors express their gratitude to tne synchrocyclotron 
staff and to I.A.Yutlandov. There are 2 figures. 2 tables, 

and 8 references, 4 of which ere Soviet. 
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TITLE: Conversion Electron Coincidences in the Decay Bu /4755,147 
(Sovpadeniya kKonversionnykh elektronov pri raspade 


Ba acy sn'47) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, 
, Vol. 22, Nr 8, pp. 945 - 948 (USSR) 


ABSTRACT: The authors employed a double lens B-spectromster (Ref 1) 
in the investigation of the coincidences between the conversion 
electrons produced in the decay Bul47 —3 snl 47(t, jew 25 


days). ky 147 —> sm 4 transitions with energies 1249 


not be observed in this investigation. However, conversion 5 


lines with 76,3 keV were found (Ref 2). The spectrum of 

conversion electrons up to an electron energy of 200 kev 

vas taken with one half on the spectrometer. The source 
Card 1/3 was directed with its active side towards the spectrometer. 
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(Fig 1). The number of conversion lines, their position 
within the Spectrum and their relative intensities agreed 


K and the (L + M) lines of the transition 76,3 keV did not 7 
stand out clearly. The L-line could not be recorded Separately 
from the K-LL line of the Auger (Azhe) electrons and the 

(L +H) line could not be distinguished from the K-121,0 line. 
Coincidences were observed between the K-121,0 and K-197,6, 
the (L 4+ M)~197,6 ana (L + M)-121,0 electrons with the K~ 
Auger electrons ag well as the coincidences of the K-121,0 
electrons through the slit in order to determine the (L + 1) 
lines of the 76,3 keV transition, Besides, coincidences 
between the K-121,0 and the K-Auger electrons were recorded, 
The number of true coincidences varied between 3,5 and 179 
pulses per minute~1, the ratio of true and random coincidences 
was 9; 1. The experimental results are compiled in a table 


Card 2/3 decay scheme of Ey147 (Ref 5). The authors acknowledge the 


1910002-3" 
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V.Bunakov and Yu.Zvol'skiy 


interest shown by A.A.Bashilov. 
1 table, and 5 


assisted in the measurements. There are 3 figures, 
references, 5 of which are Soviet. 
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The authors investigated the convers ion electron cosncidencse, 
batween the conversion transitions of the decay tul67 —s Er 


(By 2” 9,6 days) with a B-double spectrometer (Ref 1). tul67 


wag obtained by bombarding a tantalum target with 600 keV 
protons. The neutron deficient Tu-isotopes were separated 
from the rare earth fractions in a chromatographic column. 
In the decay Tul 67 —> Br!67 transitions with the following 
energies take place (Ref 2-4): 56,9 and 208,1 keV (average 
values according to references 2 and 4). The spectrum of 
the conversion electrons of ful6T s- the range to about 200 
keV was taken by one half of the spectrometer (Fig 1). The 
position of the lines and their relative intensities agree 
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with the spectrum given in reference 2. Tne coincidences 
between the conversion electrons of the transitions with 

ni = 96,9 and 208,1 keV and between those electrons and 

the Auger electrons from the K-series were examined by the 
authors, The results are comp} led 4n the table and explained 
(Fig 2). The decay scheme Tu Toy pr167 which was advocated 
in the references 2 and 3 (Fig 1) is substantiated by the 
experimental results. T:c uuthors express their gratitude to 
K.Ya-Gromov and to the students of the Leningrad State Uni- 
versity, ¥.Bunakov and L.Popenko. There are 2 figures, 1 
table, and 12 references, 6 of which are Soviet. 
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